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The observations of the solar magnetic fields discussed ea r l i e r  in 

this meeting were a l l  made in, or near, the photosphere. However, it is the 

f i e l d s  a t  higher elevations, in the chromosphere and corona, t h a t  are  direct ly  

I escape of errergetic particles from the sun and a r e  so important in influer~cing 

the radio noise enittad in conjunction with f la res .  Unfortunately, no direct  

observations of these magnetic f i e l d s  have been made and we must seize upan 

any indirect  clues available. Thus, although the observations made bj PIariner 

I1 between the orbi ts  of e a r t h  and Venus have much less bearing on f i e l d s  i n  

flares than do observations i n  the photosphere, I do f ee l  t h a t  this source of 

infortlaation should not Se disregarded completely. 

about the outer boundary conditions for the solar  corona a t  one stage of the 

It does t e l l  us E good deal 

solar cycle, and we cannot undersiand the corom, or  phenomena t h a t  occur 

within it, unless we take account of these boundary conditions. 

I n  my o m  view, the most important observation mde by EIariner I1 

was the confirnation by Snyder and Neugebauer tha t ,  a t  t h i s  phase of the 

solar c y d 9  a t  least, the solar t7ind blor~s all the time with 8 velocity 

that 5s usually between 3 3  and 7 9  km/sec. It i s  a universal phenonena, 

not merely an intermittent p r o d ~ c t  of disturbances. 
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I *Ash t o  describe a te-?tative model t h t  my explain several features  

of the Nariner I1 observations of the solar -&d. 

i f  this nodel turns out, t o  be r e d l y  correct, bilt it is  the best tha t  I can 

It t u  bs very surprising 

suggsst mw and 1 hope t h a t  consideration of it wi l l  @de us t o  the correct 

model 

Near the orb i t  of the earth, the momentm flux of the solar wind is  

so much greater than the iragnstic: st resses  t h a t  the %rind doninztes the T i s ld ,  

blowing whera it w i l l  and sweeping a n y  f i e ld  imbedded i n  it along. 

one ,goes i n  totjard the sun, it is easily seen tha t  the magmtic s t resses  grow 

 ore rapidly than does the mnentm flux. Somewhere within about 10 o r  M 

so lar  r a d i i  the magnetic field comzs t o  dorninate the si tuation. 

corona, the gas can not r ise up uniformly t o  provide the source of the solar 

tiind. 

down by being confined wit'& t u b s  of  force both of whose ends a r e  attached 

t o  the sua. 

nearly ver t ica l  can the gas r i s e  up easily to  higher elevations ana eventrnlly 

pu;l tho field lines out. Thus it a?pears t h a t  as the solar rdnd carr ies  ar~3.y 

the outer corona, the gas which replenishes it may well ug from the photo- 

sphere over only  a few amas and may spread out a t  higher elevations t o  fill 

the upper co-wm.. It would then follow khat the magnetic f i e l d  in the outer 

corona, ;2?cf i  is smpt out t o  in t e r s t e l l a r  space by tie s o l a r  xind, tmuld 

all come UT tFzcq$ the photosphere in these few ercas .  

~ f '  the solar In-apetic f i e l d  3 n  the solar wind should remain of the same sign 

o m r  much larger areas of the sun than does the Zield observed in the photo- 

sphere. 

Bu-3 as 

In the lower 

Over most of the surface of the  sun t he  gas must be p a r t i r , l l y  hsld 

O n l y  where the fielci is re la t ive ly  reL@.ar, f a i r l y  weak, anci 

,The r ad ia l  coqonent 

This model was originally suggested by the fkriner I1 magnetometer 
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observations, which give some support for t h i s  feature of the coronal f ie ld .  

Ho-aver, al ternative interpretations a r e  possible that do not require it. 

A t  internediate distances f r o m  the sun, the magnetic f i e l d s  and the 

monentum of the gas become of comparable importance i n  determining the motion. 

The gas sweeps the f i e ld  lines but they are still able to influence the gas 

motions. 

direct  the gss flow. The gas flow i n  such a nozzle is affected bot& by its 

shape and, on Parkerfs theory 02 the  solar w i n d ,  by the terqerz-ture distri- 

bution along its d s .  & temperature dis t r ibut ion is p r e s w b l y  determined 

bj adiabatic expansion, by energy derived from damped waves, ana bjr thermal 

conductivity W c h  should be mair3y along the f i e l d  lines. 

ature dist r ibut ion result ing from conductivity w i l l  be E function of the 

dependence of the cross section of the tube of force on distance f r o m  the sun, 

nozzles of difTereat  shapes should produce solar wind s t r eams  of different 

veloci t ies  and dens i t i e s ,  Thus the high velocity streams which Sn-yder and 

Neugebauer find recurring a+, 27-dap intervals over the szne area of the sun 

m y  be due to a persistence b the magnetic f i e l d  corLfigcation. 

r e l a t ive ly  niirrow angular -ddth of these s t r e a m  sezms t o  re&w ejection 

from some kind of nozzle rather t-bn an o r i g i n  in a loca l  hot spot from ~ r h i c h  

the gzs would s t r e m  forth i n  a wide cone with both hi& vz1ocit-y and high 

density. 

In t h i s  r e e o n  the tubes of force should resemble nozzlas tha t  

Since the tenper- 

The 

Finally, 3 5 s  rnodal may provide BR explanetion of the f a c t  that 

Kiere is a delay of only  about a day between the central x x i d i a n  passage or" 

a plage rsgion and a r r iva l  a t  t i e  ear th  of the high m l o c i t y  jet of solzr  

wind t h a t  Dr. W e r  associated with it. F r o m  the velosity alone one would 
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expect a delay of more than two d a p .  

paper yesterday, corntation out to about 1/2 6.U. rmu3.d explain the effect. 

W e e d ,  if one allows fo r  the facts t h a t  disturbances should propagate out- 

ward with the sum of the wind and hydromagnetic wave veloci t ies  and that 

even beyond the point &ere there is corotation there i s  some further motion 

in longitude because the wind te-rlds to conserve angular momentum, one finds 

t h a t  corntation is mcessary out to orily about 1/4 B.U. I believe tha t  co- 

rotation 1s irinlikely t o  exAe3a %??is f a r  out, Homver if the l ims of force 

a r e  sys t emt i ca l ly  inclined fofimrd n e E r  the swl, rat3er than b a c k e r d  z s  

one might a t  first expect, it becomes very e a s y  to explain the short deley. 

m investigation, still in i ts  pre l im7hry  stages, of the interaction betmen 

the field swept out by the  wind and the rotat ion of the xind abont the sun 

gives some su7?oA+ for the possibility that the lines my 'be incl i r tsd fo rwad .  

LLtSrmtively, it could be argueu Lhat the high veloc5.ty gas cones systematically 

.& Dr. %;der Foin-bbd out jn his 


